home-reared, were shown not to be significant epidemiological factors. Differences in the value of A between the 'spring rise' period and the 'autumn rise' period were significant (1.54 and 0.69, i.e. ratio of 2.25:1), confirming that a tickmediated seasonal weather effect was the only significant determinant of disease so far isolated.
Values of disease incidence were 78% and 50% of animals at risk per month for the spring rise and autumn periods respectively. A significant spatial pattern of disease prevalence was demonstrated for the study area. This was shown to be independent of topography. Dr G J Kane (Wellcome Research Laboratories, Beckenham, Kent, BR3 3BS)
Assessment ofParasitic Infestations by Specific Immunoglobulin Assay
The indirect fluorescent antibody test is accepted as a rapid and sensitive system for serodiagnosis and reflects total circulating antibodies capable of binding to the antigen. The substitution of monospecific antihuman immunoglobulins for polyvalent antiglobulins extends the scope of this test by permitting rapid identification and assay of the class of immunoglobulin to which the antibody is attached.
The ready recognition of single classes of antibody forms the basis for the diagnosis of congenital infections such as toxoplasmosis (Remington & Miller 1966) , cytomegalic inclusion disease (Hanshaw et al. 1968 ), syphilis (Scotti & Logan 1968) , rubella (Baublis & Brown 1968 ) and malaria (Harvey et al. 1969) . It estimates the stage of infection (Haire & Hadden 1970) and is of prognostic value in some conditions (Matossian etal. 1972) .
Methods: Our technique has been described in detail already . Commercially available freeze-dried antigens and monospecific antihuman IgG and IgM conjugates were used1.
Hydatid disease: The antigen used for this condition consisted of sonicated proscolices of Echinococcus granulosa. Positive reactions are characterized by specific fluorescence of the background cellular debris and of antigen absorbed on to the hooklets.
'Wellcome Reagents Ltd, Beckenham, Kent, BR3 3BS
The uniqueness of this condition in providing within the short course of surgery a dogmatic diagnosis and usually a sharp and absolute cure offered a useful model to explore the potential of specific immunoglobulin assay. Our results published recently showed that diagnosis is associated with the presence of both specific IgG and IgM and that following successful surgery specific IgM disappeared from the circulation. A persistence of specific IgM was indicative of unsuccessful surgery (Matossian et al. 1972) .
Toxoplasmosis: The antigen used was prepared from intact Toxoplasma gondii, RH strain. Positive reactions are shown by surface fluorescence.
Some 30% of the adult population possess a significant level of toxoplasma antibodies reflecting the wide distribution of this obligatory parasite in man and animals. Such a heavy background makes the serodiagnosis of toxoplasmosis difficult in the absence of clinical evidence.
We have assayed toxoplasma-specific immunoglobulins over periods of up to four years in people showing relatively high titres without associated clinical histories and find them to be remarkably persistent in both IgG and IgM antibodies. Such findings suggest continuing antigenic stimulation by toxoplasmas resident within the body tissues.
Toxocariasis: The antigen consists of Toxocara canis eggs and second stage larva fractured by sonication. Specific reactions are shown by surface fluorescence on some internal larval structures and at times from antigen adsorbed on to the non-antigenic eggshell fragments and larval cuticle.
Circulating antibodies are substantially absent within four months of infestation and just significant at titres of 1:10-1:20 in rats 12 months after infestation, to rise to 1:50-1:100 six weeks after reinfestation. Antibodies can be raised readily in rabbits by saline extracts of 2nd stage larvae but such hyperimmunized rabbits do not show substantial resistance to challenge (Burren & Kane 1971) .
By far the greatest complication for serodiagnosis is the prevalence of infestation. A very substantial number of pups pass masses of the highly resistant toxocara eggs in our streets and homes. In 1971 we found 35 young dogs out of 110 to be infested with adult Toxocara canis.
Consequently the potential for infestation is very great. Woodruff et al. (1966) have shown tissue sensitivity to toxocaral antigen in some 2% of adults. Circulating antibodies were recorded in 35 % of adults by Mitchell (1964) . Our examination of sera from 87 normal adults at Beckenham has shown 56% to have significant antibody levels. High levels which Garrow & Kane (1973) associated with toxocariasis in children were found in 16% of these adults.
These observations form the background to the difficulties of diagnosing toxocariasis by immunological techniques. They suggest that an absence of circulating antibodies may be associated with a primary infestation and that antibody stimulation and tissue reactivity are the results ofeventual larval breakdown and might be triggered off by repeated infestations. Specific IgG and IgM assay generally confirms the presence of invading larva but because of widespread infestation gives little support to the clinician. Dr Patricia M Preston (Mathilda and Terence Kennedy Institute ofRheumatology, Bute Gardens, Hammersmith, London W6)
Immunology in Cutaneous Leishmaniasis
Experimental models of leishmaniasis reproduce many features of clinical disease in man and confirm that generalized infection may be associated with inappropriate immunological responses on the part of the host.
Leishmania are parasitic protozoa of mammalian macrophages. In macrophages, they exist as amastigote forms which, in the sandfly vector and in culture, elongate into promastigotes and develop flagella. In Table 1 are listed six of the most interesting species according to the recent classification of Lainson & Shaw (1972) . All (except one) cause local infection and all cause some form of generalized disease. The location of the primary lesion depends on the sandfly bite; the nature of dissemination depends on the preference of cutaneous parasites for a low temperature (33-35'C) and of visceral parasites for a high temperature (35-37°C) .
These clinical manifestations can be classified according to the immune response evoked in the host (Table 2 ). In simple sore infections, caused by L. tropica and L. mexicana, the development of an ulcerative lesion is accompanied by lymphocytic infiltration, delayed hypersensitivity and antibody production. Stimulated immunological responses are seen in mucocutaneous infection (caused by L. donovani or relapses after infection with L. brasiliensis) and, in leishmaniasis recidiva, a restricted nonhealing form of L. tropica. Strong immunological responses also occur in some cases of kala-azar which develop cutaneous eruptions of the skin (post kala-azar dermal leishmanoid) after antimony treatment (Majumdar 1968) . It is surprising that such lesions may persist in the face of intensive lymphocytic infiltration, which may be accompanied by strong delayed hypersensitivity or antibody responses.
In diffuse cutaneous leishmaniasis (DCL) caused by L. tropica and/or L. mexicana mexicana, extensive non-ulcerative nodules disseminate over the body (Bryceson 1969 , Convit & Kerdel Vegas 1965 . In kala-azar, parasitized macrophages are found throughout the bodyin the spleen, liver, bone marrow, mucocutaneous regions and lymph nodes. Both these nonhealing forms of leishmaniasis are accompanied by an absence of delayed hypersensitivity responses. Antibody levels in DCL are not appreciably lower than in simple infection (Bryceson 1970) . In kala-azar, not all of the large amount of circulating gammaglobulin is specific antileishmanial antibody (Wilcocks & Manson-Bahr 1972) .
Certain features of these disease patterns have been reproduced with L. enriettii infections of guinea-pigs (Medina 1946 , Bryceson et al. 1970 , Preston & Dumonde 1971 , Bryceson et al. 1972 , 
